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(54) POWER SEMICONDUCTOR MODULE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce thermal 
resistance from a power semiconductor device to a heat 
sink by cooling with the heat sink via a tabular or block- 
shaped dissipating member from the upper surface of 
the power semiconductor device. 
SOLUTION: An insulation substrate 15 consisting of 
alumina, aluminum nitride, or the like is joined onto a sink 
14 that is made of aluminum, copper, or the like by 
soldering or the like. A collector electrode 18 of an IGBT 
element 16 as a power semiconductor device is 
electrically connected to a metal thin plate on the 
insulation substrate 1 5 with a conductive material such 
as solder, and the IGBT element 1 5 is mounted onto the 
heat sink 14 via the insulation substrate 15. Then, one 
end of a cooling member 27 is joined to the upper 
surface of the IGBT element 16 via a conductive 
junction member 26, the other end is joined to the heat 
sink 14 via a relay substrate 23a, and heat is radiated 
from the upper surface of the IGBT element 1 6 to the 

heat sink 14 via the dissipating member 27, thus reducing thermal resistance from the IGBT 
element 16 to the heat sink 14. 
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W2 6 3 are1©SMWS2«i I, 
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**aK*te«T#. I G B 1 6 ©$H*iI«*— H 
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n, IGBTtf-l 6 03bi'^lSl8tJ*fflf©i 
®4*t*4T\ aiSfil 5±CD^B?««1 5 a (EKH* 
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» . £M£j)**©iSl » Sf tT ^ 5 ^ A^ffl L T I > £ „ 
±fc. ^br;U3-^A©«ig^«^4 x 1 o~ 6 / 

Krfc>), §ifi|(^3x 1 O-'/KT&S I GB 

t*^ 1 6 ttDWBmfmm&'i^ < vzz. c©fc 

#). I GBT^l 6©S6jR«C#^ I GBT^l 6 i 

mmvm.Mmtt 27a mtca&T sajueyjasffisi-cs . 20 

I GBTl-f 1 6 4l6iM£ftkMlflStt2 7 aWKcfot*** 

[0 0 3 5 ] mM<D%m'o . M 6 li, C©fPJ©HSfc© 
7KR5fcj:5 I GBT*i?»-;u©=ESaW)fllJt%^-r 
KrffiETC*5. HtCteUT, 1—26, 2 8*J«fcD c 29 
«±I2*)^©JF^1 il^DfeO, SOfiffe©^-^ 
#*ftl/t®jf-<3|-"F*f, 3 ltt^-f*- F3R-?- 
3 0©7y-K§i. 3 2tt^t-K3 0t^O*V 
-FUffi, 3 3ICT«®^fr&aSJMKtftfcSl>U:7 30 

-Jl'tlt. I GBTsR-f-l 6 £&J*~ 0 4 

f &*)*> I G BTf-f 1 6©i 5 y £He 1 7 
t#J*-- b'mT-3 0(DTS- FS153 1 . IGBTt 
1 6©3U^$lft 1 8i^-ft- F5R^3 0©* V 

O^fflU*. BK^-Ti^K, I GBTii^ 1 6©n U 
1 8i^t- F*-?-3 0©*7V- FHS3 2 
ttlfi^S^l 5±<D±mmffi.l 5 a (0^#T) fc^ffl 40 

m<Dmnmmx«nm,mcmm sti, igbti^i6 

©x =l ? 1 7 £ ¥4*- KiT-3 007/ - FH 

3 3ti^$nti,^. se.«:itt«iw«3 3«#Ba^tc 

J:»)ftScaMRl 4±©«S«2 3 atcS^StlTOS. 
Sfc. *-f*«- FST-3 0 £+iia«2 3 a t« I GB 

rm^-i 6(c?ti^r-?-©wfflijtcida3n-5.„ 

[0 03 6 ] CCDSftlGBTi^-W, I GB T 
MTl 6iy-f*- PART'S 0<hCE>»iRtK». IGBT 
X?l 6 03rtf*&l>'t>4>-?&&. IGBTJR^i^ 50 
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a-jimmx-it, ^ti^ticom+te^utcmte. i g 

BT^TB3i/i7$iii|!!p60*, Ste^-ftf- F 
Jfrfr tt # V - FttKNfe t><D&WtM&^&m 3 n £ *> 

©-c * o . igbt m^zmmmt *^© 
n j: o # c >i> © -c $> o tc . 
[0037] ccommmm-cit, sw»»tt3 3 

14®^gR*t2 I GBTI7-1 6©xs ? jr« 

ffil 7t^t- KSR^f 3 0©T/- F«ffi3 1 4£*g 
ol, 3 60CC©fife^g|3W3 3**^^2 3 aKtg 
^b/c„ CCDtctf), [GBT*^16-CMt5SUi, 
15 >^M#1 7 ffl(#> 6 FSIT-3 0 i^iSS 

2 3a4&c£toD> ^t"K*?3 0*?>»lSl 
54^-1/ rjWRSl 4(C, Sfc*SI»«2 3 a#>6&& 
«1 4«clSjg§*i» 3 6{C«a»S«cG»3ti«. 

IGBT^lBtMtSitt. IGBT*? 

1 6 ©n u t?fmm i sfflij^^^sffi i 5 . i 
4*^L/-c«d»stcGarr4flb{c. igbt*^ib© 

*as»S'>»te»-r s»e*B3&Jit fin u xm&ftWBM 

L, CtifcJcO I GBT*T-1 6©|6«tSffi4fg«-r?> 
ci#tt?5. c©pg, ^-r*-F*^3 0©2fej&fia 
fi£3ft© I GBT^^^-^CCtfc^TJi^TS^ I 
GBW1 6(tmmm&*:mil?>C£tetj:i,\ 
[0 03 8 ] tiiz, WLmffltt3 3 tt^It«3n5fc 
if). I GBTf^l 6*6©Stii ; &ffl^/ci-tr-^< . I 
G B TMJ- 16£#J*- F*^- 3 0 
l/> £e>iC I GBTIft^l 6<Lx3 y£ffi©^SP*@iii 

[0039] ccoiafcoj^arcB. ^-i 1 *- f* 

^•3 0 £(pm&U2 3 aili I GBT^T- 1 6 fC3tfb"C 
^©MffliJtciggSnfc^, I G B T3S^ 1 6 4 

2 3ai^^*-FI^30 OPHWicEB LfcflKS-C 
<bJ:<, I G B f 1 6 ©MflSlif*©^- 9 - f 
^f**^-^©k©i<:J:t^®il£TSo C©Jt^, 
fiK©ffi«itI«, f*-ft-Ff : f3 0i*lSf23a 
tj^s i GBTf^l BtCktLX^OffimicmWStltch 
©=fc 0 4>/h3(-i4>©-C $>-£.. 

[0 04 0] immt3 3 «4ittS*2 3aM 

fe^S|5^3 3 **«|£«£ffitt2 6 ^/rL/T-?- 
n^nSt^© I GBT^ 1 6, ^t-Klr3 0K 
«^L. 3 6Cca«ig|5«3 3©«RBtfllBf**Ba^K:J: 0 
tfiBIS«2 3 a(Ci^Ui<t< , |p|«ttSft***W6n 
<h«U5$-e£>£tl-:>„ IGBTIT16C3 
U^^m^l 8*Jj:^i?V^-" F^30©*V-h'l 
11 3 2 i 3 U ? ^ffl^g|3«®S^- 2 2 ©*MWB2*It. . 
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[0 04 1 ] mmcDBMG ■ _htaHS6CDJf$«g5r-W, # 

1>X. I GBT3R-?-l 6©X-5 y £11*11 7 i£V*-- 
FJflT-3 OCDTV- V'mm3 1 iKjg-^L. 3 6tCC© 
Hm^3 3 4*1112 3 a.iCi>m-^Vtcti\ i7K 
^TJ:^4C 1 ft»W33a4IGBT«f 16i^^ 

f^3 o tzmmr z>%m<o&.icmmi,-c i>m 

3 at*, #mtt^SPM2 6^L-tIGBT 10 
M^f-l 6CDi5 ^H@l 7t^t"Kf« OCDT 

fss3 i iccs^sn-s. — mmm3 3 a 

£t«iS*g2 3 aCD^H^2 4 aiH7*^^9 
-l'i'2 5 a-cmmWfC^Stl^,, 
[ 0 0 4 2 ] CCDHI& I GBT^e^^-^riJ, IGB 
T** 1 6 r^-T &$t», X5-; 1 7ffllJ^6ft 

^SBW3 3 a^LT^*- F*T- 3 0 fcfcto 0 . # 

^-fsh^ ofrhtmmmi s^^vrtmui 4 

GBTI^T- 1 I GBTSS^l 6cd=j 20 

u ^ i 8 » ^mmm 1 5 . tmm 1 4 ^ u 
rlfti^iiKe^-r-s»fteu:. iGBTi^ieox;-^ 
til 7{|iJ2p6#V*- f*^3 o^/ru-rStMii^e 
a«3*i£ 0 t^T, I GBTSS^l 6-r^*-T5^ ; £& 

s ^e^!§« , ±t immmm 5 © «> cd j; 
Dtt^i^cDr-*-5^. wnt<D^\sv%'mM 1 8fflij*> 

6©^£2*-r&k©f<:Jt^. ItflD-r-S^CDT-*^,, c 
©fc*&*©k©im^ffiJa#iS^U IGBTfT 
1 6CD|fi#^|g*ffiirr-5C£#ir£&., dCDI^, ^-Y 

f*^3 0 (Dmmumt, I G BT*y^- 30 

;KCtb-<r±#T-S>^. 1 GB TJRT- 1 6 ©#fe*fcS|g£ 
MTL-SCiiJ&c^ 1^*^16. 3 0CD^SS 

3 3 a£fflt>5©#*SI3:GO. jKd&aJtt3 3a« 

^-eti^stisfcfe. i gbtsti 6#>£>©g(fi&£ 

[0 04 3 ] ttfc. te^ig|lM3 3atl5» ^m^M 
mt%* 2 1 RSJCD&alftiBgl tit, ttJNftft* 3 3 a i f 
ISfi2 3ai^7^5-^A7'ft2 5ariiL/. 40 
ffft*&2 3 a^xs y^ffl-^X^i-l 9 -Cx 5 -j £ 

$mmmmi%^2 1 ^ssttLfc**. «(i3»3 3 a^a 
[0044] mmmmi . ±Mzmm<DBm b 

t, IGBTff 16i?-(*-F*f3 0i^t 
£jft#ftgRtt3 3 a*«i»*t*4-C«(SU. *£W>EiK*jJl 

IW±JlWI*8Bt 3 3btt, IGB TJR^ 16<DiS^« 
ffil 7i^t- KSH L 3 0©7/'- F««3 1 CCjg£ 50 
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0, IGBTfT-160X5^1il7£^-rt"F 

ss^-3 ocdtv- f««3 i tum»mci>mm^ti 

—7?. F*f3 OCDT-'- F**3 1 if 

*8S«2 3 a<D#IKfl[fi2 4 aili7^SX^A9-f t 
2 5 a^SMlftfCJg^ftS,, 

[0045] ccDHSfecD0«S{c*5^rt>, ±mmi&<D& 
■csfcjRsi 4tcej»sn*. -r«c*>%. igbt*^i 

6-Cl£4tSitt. I GBTST-1 6CDnUi7^mffil 

8ffliJ*^$fe»S« l 5 ^irfttt l 4 jcfcarrsffii 

5C. I GBTf^l 6CDX 5 v ^mffil 7fflJ#>6&. # 

F3SH=-3 O&ftU-CWM&l 4Kea»-r-5CD-C. 
SfefcOI GBT*y^-Jl/icth-<r^atrt*i®^tL/. C 
tliCj:^ I GBTIRT-l 6CD^S^*(g«-r*Ci*s 

r^s„ ccd^ ±aofc*(cy^*-F*^-3 oo» 

jfiBBlSB. fieJfcOfc^KHt^TriSTS*!. IGBTS 

6,30 ©ia»fflat©ifc*-r* sro < r* s^sffi 

[0 04 6 ] 3 6«c*fi^tt&^g|5W3 3 b jWHttmr 
mi%2tl-Cl,>Z>tci£>, I GBTIT-1 6©x; „ £Hfl 

i 7 ta\s?ttn ) mi srs, #-i ^--vm* 30 <dts 

- FSH3 1 i*V- FtS«3 2 MOiatKIEIK^^Ml-r 

s c i sc < . mm&MtM%m3 3 b *ss^r s c i^r- 

IGBT^l 6CDi5-^lil7i^^-F 

^3oor^-Kti3 1 i icmst zifeBtkumm 

trt*fSi^r#, I GBTif 1 6<D&mU&Z£ 6Ccffi 

[0 04 7 ] fr*>\ ±IBSE(fe©^5 ~ 7 r« I G B T 
1 6 i 94 FSR^F 3 0 i «R-16tR££ 1 5 ± 

k»*r o -c c » * ■€■ n-e n»u ^ ©,«^a« isc f§« u 

[0048] 

mm<onm w±©j: ^ tcco»wic«tos»*35i 1 

[0 04 9 ] *fcC©»W{C»t>S»*^2f2tt©^'7 
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wonts mmmm^y-^mwm^-mmmomz 
Rttj»arat#> ±ib;< i±ta^ -7 -mm 

[0 05 1 ] SfcCOlfeBJ^fcSif^ 4£K©^>7 

■tub. msmmsr-mffimtteztmc. mmmo& 

[0 0 5 2] SfcC<D^(C^toSrt#^5!a*g©^y 
©Ta*5J»!Stf£_htc}gi£ 3 fiTlftrt fc JKSfi 3 ti £ ^ ? 
*f©±B5K«£3 ft :7a ? ^fc©*^ 

W£ffe©±ia^-'7-^«f*jRT=&/M,r, ±Msmm 30 

[0 0 5 3] S/cC©l%HgCcf^?>sB5Ria6l3*£©^'7 

40 

[0 0 5 4] *fcC€>«BB«c«toSI»*5l7iB«©^'7 
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[0 0 5 5 ] *fcC©||lpiK«fcS3*#Jg8 3BiB©/W 
-^iftty^-JHJ, 11^13. 4, 6ifctt7®l,> 
-rn^tCfcCiT. )ftl^g|51vt^, 4>&< £t>2 0 OW/m 

k eDj»e3»**#r *^Btmri«B6 3 n . i,*> &4>% 

[0M©fti!iii&I£Hj] 

[a i ] c<omi<D$ffi<Dmm 1 tcts^w-^ft 
[^2 ] c<»mw<D9m<DBi& i ©swicis^w- 

[03] C©%HJ©^SS©ff5M2tCj;S^''7--^^ 

[04] c (D^mommmm sttzz^i -#>g{* 
[as] c<Dmi<Dmm<Dj&Wi4<££&^y-¥mfc 

■t ^ - ;t- ©Jg jg* ^ t ttffffi0 r ab £ „ 
[06] C©IS»©iS*©^»5tC<fcSr{?-^f*; 

[07] c©!6W©3l*tD^ffietcJ:S^'7-*a»f* 

*^^.-;u©»is*^-r»fffi0r**-5„ 
[08] c <D^a)mm<omm i «e j: 

[09] ^*©^y~¥«f*^^WV©«^^ 
KS0T-*^ o 

[^©^] 

14 «c«i«. i4a mmDns^mm. ub @* 

1 5 1 6 ^y-^jSftJRT- 

ilTOlGBTif, 2 1 ^fgPWSim^, 23a 
2 6 »«ttK^SW*. 2 7 fiMRSW-t. 2 

7 a mmw&m&tt. 2 8 st*. 30 ^-7-4^ 

f*i^tbt©^-/t-im 3 3, 3 3 a ®t«i§B 

tt, 33b mmmmmt. 
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